Xenogeneic thymokidney and thymic tissue transplantation in a pig-to-baboon model: I. Evidence for pig-specific T-cell unresponsiveness.
The potential of xenotransplantation for clinical application will require overcoming barriers of humoral and cellular rejection, through strategies using immune suppression or tolerance induction. This laboratory has previously reported the induction of tolerance in the discordant xenogeneic model of pig-to-rodent thymic transplantation. We also have described a miniature swine model of fully mismatched allogeneic composite vascularized thymokidney transplantation that induced transplantation tolerance. We tested a combination of these approaches in a clinically relevant pig-to-primate model of xenotransplantation. Composite thymokidney grafts were prepared 40 to 80 days before transplantation by the autologous implantation of thymic tissue under the renal capsule of human decay-accelerating factor transgenic swine. Baboons received xenotransplants of both human decay-accelerating factor composite thymokidneys and omental implants of thymic tissue. Recipients were treated with an immunosuppressive-conditioning regimen including thymectomy or thymic irradiation, extracorporeal immunoadsorption of anti-alphaGal antibodies and T-cell depletion. Recipients were followed for indicators of xenograft rejection, T-cell depletion and reconstitution, anti-alphaGal antibody levels, and mixed lymphocyte responses. Immunologic responses were studied in those animals that survived for more than 3 weeks. Thymokidney xenografts survived for up to 30 days, with evidence of viable thymic epithelium and Hassall's corpuscles under the renal capsule and in the omental implants, and with evidence of few host lymphocytes. Three animals demonstrated donor-specific unresponsiveness, while maintaining normal alloresponses, in mixed-lymphocyte-response assays performed after immunosuppression had been stopped. Rejected grafts demonstrated humoral damage without evidence of cellular infiltrates. After graftectomy, one animal maintained donor-specific cellular unresponsiveness and stable anti-alphaGal antibody levels for more than 2 months. We concluded that composite thymokidney and thymic-tissue xenotransplantation from swine to baboons can induce donor-specific cellular unresponsiveness and stable anti-alphaGal antibody levels, suggesting avoidance of sensitization after xenotransplantation. The presence of viable donor-swine thymic epithelium could have a role in the development of donor-specific T-cell tolerance. Further strategies to address humoral rejection could prolong graft survival and result in long-term tolerance to xenografts.